Certain virus receptors are sequestered on the basolateral surface of polarized epithelial cells. A recent study has shown how adenovirus -and perhaps other viruses -are able to overcome this physical barrier.
would a virus use a receptor that is seemingly inaccessible? Walters et al. [1] have now shown that adenovirus fiber-CAR interactions play a major role in viral escape and spread across the epithelium and to other hosts [1] . Furthermore, CAR is required for establishing and maintaining the airway epithelial barrier.
Using a polarized epithelial airway model, Walters et al. [1] discovered that newly replicated adenovirus particles are initially released only to the basolateral surface. These viruses subsequently make their way to the apical surface through a paracellular pathway, as observed by a concomitant drop in transepithelial resistance and supporting transmission electron microscopy data. The appearance of adenovirus particles on the apical surface could then allow spread to a new host or to a different part of the lung.
The observed disruption of epithelial integrity was hypothesized to be caused by binding of adenovirus fiber protein to CAR in the basal cells. It is worth noting that subgroup C adenoviruses, such as adenovirus type 2, produce an excess of fiber protein over that incorporated into the virion. Presumably some of this protein could escape the cell during the late phase of viral replication. In support of this idea, Walters et al. [1] found an overproduction of fiber protein, both soluble and present on defective particles, relative to purified particles. When soluble fiber protein was added to the basolateral surface of the airway model, the epithelial permeability increased, as did transport of adenovirus to the apical surface. Tight junctions appeared to be disrupted, as observed by a change in localization of the junction proteins ZO-1 and β β-catenin. The role of Adenovirus is not the only virus that uses tight junction proteins as receptors. An unrelated virus, reovirus, uses junctional adhesion molecule (JAM) as its receptor [11] . Reovirus is a double-stranded RNA virus that has icosahedral symmetry, much like adenovirus [12] . It also produces an elongated protein, σ σ1, which is found at each of its 12 vertices and mediates binding to JAM [11, 13] . Reovirus gains access to the basolateral intestinal membrane through microfold cells or small breaks in the epithelium [14] . There are many similarities between the fibers and receptors of the two viruses. Both viruses are approximately 90 nm in diameter and icosahedral in shape, with their fibers protruding from each of the 12 vertices. Adenovirus fiber protein and σ σ1 are structurally similar, existing as trimers, with long tails and globular head regions [15] . Their structural similarities reflect functional similarities, as the head regions on both adenovirus and reovirus mediate binding to CAR and JAM, respectively. JAM and CAR are both members of the immunoglobulin superfamily, and both are integral parts of tight junctions [5, 16] . Given these striking similarities, it is tempting to speculate that the reovirus σ σ1 protein is used in a similar manner as adenovirus to increase paracellular permeability and promote viral spread throughout the intestinal lumen.
These recent studies offer a useful model for understanding how virus receptors located 'in the wrong location' can nonetheless provide a conduit for virus dissemination in the host. Along with earlier findings, they also demonstrate why a standard adenovirus vector would be a poor choice as a gene delivery agent in certain situations. As most adenovirus vectors are replication-defective, they do not have the capacity to secrete soluble fibers or to generate viral particles that 
